@ MICROPERIPHERALS 


6741 VARIEL AVENUE - CANOGAPARK - CALIFORNIA 91303 - PHONE: (213) 348-1391 


Nee 
OPERATOR'S MANUAL 
iCOM MICROPERIPHERALS ©” 
FDOS-II FOR SBC/8800/ALTAIR/ IMSAI/POLY88 
Ye 
‘ 3 ‘ tm 
iCOM Microperipherals 
6741 Variel Avenue 
Canoga Park, CA 91303 
‘ener’ 


Rev. October 15, 1976 
© September, 1976 


CONTENTS 


UNPACKING AND INSTALLATION 
1.1 Unpacking 
1.2 Installation 
1.3 Special Instructions for FDOS-II 
1.4 Use of Mini-Monitor 
1.5 Loading FDOS 
2. SYSTEM ORGANIZATION 
2.1 FDOS-II Software Modules 
2.1.1 FDOS-II Resident Module 
2.1.2 FDOS-II Executive 
2.1.3  FDOS-II Text Editor 
2.1.4 FDOS-II Assembler 
2.2 FDOS-II Disk Layout 
2.2.1 System Diskette 
2.2.2 User Diskette 
2.3 FDOS-II Disk Files 
2.3.1 Definition 
2.3.2 Locations 
2.3.3 File Names 
2.3.4 Device Suffixes 
2.4 File Directory 
2.4.1 Location of the Directory 
2.4.2 Contents of the Directory 


2.5 System Device 


3. FDOS-II OPERATION 
3.1 Starting FDOS-II 
3.2 FDOS-II Command Line 
3.3 FDOS-II Error Message 
4. FDOS-II RESIDENT MODULE 
4.1 Disk Input/Output 
4.1.1 Disk Input 
4.1.2 Disk Output 
4.2 Disk Sectoring 
5. FDOS-II DIRECTIVES 
5.1 FDOS-II Commands 
APPENDIX A. FD360 DIAGNOSTIC OPERATION 


APPENDIX B. FDOS-II RESIDENT MODULE ASSEMBLY LISTING 


NN 
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NOTE: 


SECTION 1 


UNPACKING AND INSTALLATION 


UNPACKING 
Remove the disk drive unit from the shipping box. 
Remove the door bracing materials from the drive unit door(s). 


Remove the chassis shroud by removing two screws in the upper rear and 
one screw on the lower rear of each side. 


Remove all packing material from inside the unit. 
Visually inspect for physical damage. 


Insure that all connectors are firmly seated at the rear of each drive 
unit and on the top of the controller boards. 


Replace the chassis shroud. 


INSTALLATION 


Insert the supplied interface board into any available slot in the 
microcomputer's chassis. 


Insure that the board is firmly seated. 


Plug the interfacing cable, from the rear of the disk drive unit, into 
the connector at the top of the interface board. 


Plug the disk drive unit power cord into any 3-wire, grounded, 117 VAC, 
50/60 HZ. outlet. 


Due to the volatility of magnetic storage media, it is advisable that 
a back-up copy of the supplied FDOS-II System Diskette be made as soon 


as possible. In the event that only a one disk drive unit system exists, 


copies of the files EDIT, ASMB, and EXEC should be made to some other 
storage media using the dumping command. 


1.3.1] 


1.3.2 


183 


FDOS- II 
RAM 
Location 


C400 
C401 
C402 


C403 
C404 
C405 


C406 
C407 
C408 


c409 
C40A 
C40B 


C40C 
C40D 
C40E 


C40F 
C410 
C411 


C412 
C413 
C414 


C415 
C416 


C417 


SPECIAL INSTRUCTIONS FOR INSTALLATION OF FDOS=II ON ALTAIR OR IMSAI BUS 
COMPATIBLE 8080 MICROCOMPUTER. 


Initialization (Power Up) 


To accomplish normal initialization of the vectors in the interface card's 
on-board ram, execute at address C3E7 hex. Subsequent entries to the mini- 
monitor may then be made at address C3E4 hex. Assumes ports 0 and 1 for 
console device, 


If the user desires to operate in a different configuration, it is necessary 
to establish JMP inStructions, in the interface card's on-board RAM, to 
external user supplied routines which provide input/output capability and a 
return to monitor vector. These entries must be made prior to booting FDOS-II. 
‘ Ej 
ne ya Lf OQ 
ite gh etn 
I i” 


User 


Supplied. — : Routine 

Contents Name Description 

@C3H -| JMP Subroutine to return one (1) character from 
CI Address (Lo Byte) CI xy | console keyboard via the A-register, carry 
CI Address (Hi Byte) “ye | bit reset. 

OC3H JMP Subroutine which accepts a character from 


CO Address (Lo Byte) CO is the C-register and outputs it to the console. 
CO Address (Hi Byte i> ; 


@C3H JMP Subroutine to return one (1) byte from the 

RI Address (Lo Byte) RI reader device via the A-register. Carry bit 

RI Address (Hi Byte) must be reset if a byte is returned and carry 
bit must be set if no input byte is available. 

§C3H JMP Subroutine which accepts a character from the 

LO Address (Lo Byte) LO C-register and outputs it to the list device. 

LO Address (Hi Byte) 

$C3H JMP Subroutine which accepts a byte from the C- 

PO Address (Lo Byte) PO register and outputs it to the punch device. 

PO Address (Hi Byte) 

§C3H JMP Entry point to user's monitor program. Used 

EXIT Address (Lo Byte)}| EXIT by FDOS-II EXIT command and upon occurrence 

EXIT Address (Hi Byte) of fatal errors. 

$C3H JMP Disk read vector. 

O99H RI 

gC1H 

@C3H JMP Disk write vector. 

G94H WRT 


gC1H 
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~£pos- II 
RAM 


User 
Supp lied 


Routine 


Location | Contents Name Description 

C418 §C3H Asmb]/edit vector. 

C419 $46H 

C41A 99H 

C41B 9C3H 

C41C $4GH Exec vector. 

C41D GOGH 

C41E §C3H Update vector. 

C41F §43H 

C420 $9GH 

1.3.4 The user may create a permanent copy of FDOS-II which automatically initializes 
these vectors, by following the instructions below. 

1.3.5 Using FDOS-II, assemble the following program and place the object into a file 
named XX: 

“ ORG §C490H 
cI EQU ; address of user CI routine 
CO EQU . tt " tt co tt 
RI EQU ; tt ia Tt RI t 
LO EQU ; tf tt ft LO wt 
PO EQU 7 tt " tt PO it 
EXIT EQU ; address of user MONITOR routine 
JMP CI 
JMP co 
JMP RI 
JMP LO 
JMP PO 
JMP EXIT 
JMP §C1G0H 
JMP §C194H 
JMP 0 40H 
JMP @4@H 
JMP 043H 
END 
1.3.6 Type the FDOS-II command: 
EDIT ,EXEC, ZZ 
_ When the prompt @ is output by the editor, enter: 
AAAB15@PAAAS : $GGOGGP1FFEPLIKBES$$ ($ = Escape) 
This deletes the end file from EXEC. 
1.3.7 Type the FDOS-II command: MERG,YY,ZZ,XX 


123.8 
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1.3.10 


1.4 


1.4.1 


Ae 


1.4.3 


1.4.4 


Place the above diskette into drive unit 1 and a blank diskette into drive 
unit § and type the FDOS-II command: 


XGEN,YY:1 


The new diskette now contains a copy of FDOS-II which, as it is loading, will 
initialize the desired RAM locations. 


The user may control the execution address of the RUNGO command for purposes 
of loading and executing programs (such as BASIC or user written programs), 
by adding the following to the program source code: 

ORG 9C418H 

JMP XXXX Where XXXX = start of user program. 

If re-assembly of the user programs is not practical the technique described 
in paragraphs 2.1 through 2.4 above may be employed. 

USE OF MINI-MONITOR. 


Command Mode 


When the prompt character > appears on the console, the mini-monitor is now 
ready to accept the following commands: 


GOTO = GXXXX(cr) Where XXXX is the desired execution address. 

Example: GC#@$@(cr) will cause the FDOS loader to execute. 

MEMORY DISPLAY/ALTER = MXXXX(cr) 

Where XXXX = the ram location to be displayed. 

Entry of hex data (2) hex characters for each byte) through the console key- 


board will cause the contents of the current ram location to be altered and 
will cause the contents of the next ram location to be displayed. 


To leave the current location un-altered and to display the next locations, 
depress the space bar. 


To terminate the MEMORY DISPLAY/ALTER function, depress carriage return. 


A 


1. 


4, 


1 


5 


25 


TEST MEMORY = TXXXX,YYYY(cr) 

Where XXXX is the low ram address and YYYY is the high ram address. 
Memory failure will be displayed on the console device as: 

XXXX = YY XX 


Where XXXX is the address of the failure, YY is the data written and ZZ is 
the data read. 


The memory test is a continuous test which may be interrupted only by de- 
pressing CTL-C or by manipulation of the front panel controls. 


NOTE: Many FDOS-II failures are attributable to improperly functioning 
memory. To eliminate the possibility of such a failure recommended 
procedure is to test all of ram using the TEST MEMORY function prior 
to loading FDOS-II. 


LOADING FDOS 

Power up and executed at address C3E7 hex or user's monitor. 
Change vectors if necessary. 

Insert systems diskette in drive 9. 

Type GC@PP(cr) or execute at address COM™ hex via front panel. 


The display of ! (FDOS-II prompt character) on the console device indicates 
FDOS-II is awaiting command input from the keyboard. 


Rs 


Nua 


2, 


2 


2. 


ze 
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SECTION 2 


SYSTEM ORGANIZATION 


FDOS-II SOFTWARE MODULES 


FDOS-II consists of the following modules: 


FDOS-II Resident Module 
FDOS-II Executive 
FDOS-II Text Editor 
FDOS-II Assembler 


FDOS-II Resident Module 


The FDOS-II Resident Module is that portion of FDOS-II which is con- 
tained in the PROM memory, usually located on the supplied interface 
board. In addition to containing the disk input/output handler and 
FDOS-II bootstrap loader, this resident module is available for use 
by a user program to perform disk read and disk write operations. 


FDOS-II Executive 


The FDOS-II Executive is transferred from disk memory into the micro- 
computer's RAM memory when program control is transferred to the FDOS-II 
Bootstrap Loader contained in the FDOS-II Resident Module. The FDOS-II 
Executive is in RAM memory, and is awaiting an FDOS-II directive, when 

it prints the character ! on the console device. The FDOS-II Executive 
performs all of the command line interpretation, file management, and 
FDOS-II operational functions. 


FDOS-II Text Editor 


With the FDOS-II Text Editor, text input is derived from a file on disk 
and edited text output is stored into a file on disk. The FDOS-II Text 
Editor is transferred from the disk memory file named EDIT into RAM 
memory when the FDOS-II editor command is executed. Upon completion of 
edit operations, the FDOS-II Executive is reloaded into RAM memory 
automatically. 


FDOS~II Assembler 


With the FDOS-II Assembler, source program input is derived from a file 
on disk, and assembled object output is stored into a file on disk. 

The FDOS-II Assembler is transferred from the disk memory file named 
ASMB into RAM memory when the FDOS-II assemble command is executed. 
Upon completion of the assembly operations, the FDOS-II Executive is 
reloaded into RAM memory automatically. 
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2.2.1 


2.2.2 


2.3.1 


2.3.2 


FDOS-IT DISK LAYOUT 


Except for the FDOS-II Resident Module, all FDOS-II programs have 
been stored on the diskette enclosed with the FDOS-II Software 
Package. Disk storage space is divided into two or three distinct 
regions, depending upon whether the diskette is a System Diskette 
or a User Diskette. 


System Diskette 


An FDOS-II System Diskette is divided into three distinct regions: 
file directory area, system area, and user file area. The diskette 
enclosed with the FDOS-II Software Package is a preloaded FDOS-II 
System Diskette. On a System Diskette, track # is reserved for the 
file directory, tracks 1-3 are reserved for the storage of the FDOS-II 
System Executive, and the balance of the disk storage area is avail- 
able as user file area. It should be noted that the FDOS-II Text Editor 
and Assembler should reside on a System Diskette within the user file 
area, as they are on the supplied FDOS-II System Diskette. 


User Diskette 


An FDOS-II User Diskette is divided into two distinct regions: file 
directory area, and user file area. On a user diskette, track @ is 
reserved for the file directory, and the balance of the'disk storage 
area is available as user file area. Because the User Diskette does 
not contain the system area, a maximum amount of storage is available 
for storing user files. 


FDOS-II DISK FILES 


Definition 


The term "file'’ applies to any collection of information. Typical 
examples are files which contain program object information, files 
which contain program source information, and files which contain 
user generated data information. 


Locations 


All disk files are contained within the user file region of a diskette. 
As disk files are created, an appropriate amount of contiguous disk 
storage space is reserved for that file, following which begins the 
next file and so on. The location of a file of information on a disk- 
ette as well as other information pertinent to that file, is contained 
within the file directory area of that diskette. When a file is de- 
leted from a diskette, the disk storage space previously occupied by 
that file in the user file area, as well as the file directory entry 
for that file, is made available for later use by a disk packing 


W 


2.3. 
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2.4 


2.4, 


3 


-4 
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technique in which FDOS-II takes all file information, which succeeds 
the deleted file in the user area, and packs it "down" within the 
user area, thus filling the storage space gap created by the deletion 
of a file. 


File Names 


Each file in the user area of a diskette is accessible by "filename". 
This filename is stored, along with other information pertinent to 

that file, in the file directory area of the diskette on which the file 
is resident. The file name is a string of ASCII characters, which 

may be from 1 to 5 characters in length. A filename of any number of 
characters may be entered, however, the FDOS-II System considers only 
the first five characters to be significant. Examples of valid file- 
names are as follows: 


JACK 
JOE3 
x 
#SAM 
BLOBS 


Device Suffixes 


File names may be suffixed by a device specifier. The device specifier 
is a drive unit number preceeded by a colon that separates the specifier 
from the file name. For example: 


A device suffix is used to reference a file which is contained on a 
diskette loaded into a specific disk drive unit: 9, 1, 2, or 3. If 
the device suffix is omitted from the filename, the file is assumed, 
by FDOS-II, to reside on the diskette which is loaded into drive unit 
§, the System Diskette. 


FILE DIRECTORY 


Location of the Directory 


Each diskette contains a directory of the files stored on that diskette. 
The directory is located on sectors 4 thru 26 of track § on the diskette, 
sectors 1 thru 3 being reserved for future FDOS-II usage. Beginning 
with sector 4, each sector contains 11 file control block (FCB) entries, 
each FCB being 11 bytes long. Thus a file directory has room to ac- 
commodate up to 253 unique files per diskette. 


- Reserved 


tt 


Track % Sector 1 
2 
oe w 
4 
5 


File Control Block (FCB) 1 thru 11 
-FCB's 12 thru 22 


26 - FCB's 243 thru 253 


2.4.2 Contents of the Directory 


Information required about files on a given diskette is kept in the 
file directory on that diskette. The information specific to one file 
is contained within that file's 11 byte File Control Block (FCB). The 
information contained within a file's FCB includes the file name, the 
file attributes, the length in sectors of the file, and the file's 
beginning disk track and sector. The 11 byte FCB layout is as follows: 


BYTES 1-5 ;file name padded with spaces (code 29 hex) 

BYTE 6 ;file attributes 

BYTE 7 ;file's starting track address 

BYTE 8 ;file's starting sector address 

BYTE 9-19 ;file's length in sectors, most significant byte first 
BYTE 11 ;(reserved for future FCB expansion) 


Since all file names on a given diskette are contained in a single 
directory, each file name must be unique. An attempt to add a file 
name to the directory when the same file name already exists causes 
an error indication. 


File attributes are characteristics of files that can be set and changed 
by the user. Those attributes already defined within FDOS-II are as 
follows: 


#@ - user file, no restrictions. 

fl - permanent file, cannot be deleted. 
8f - designates a deleted file.* 

FF - designates end of directory.* 


* These file attributes are automatically manipulated by FDOS-II and, 
therefore, are unavailable to the user. 


A file may have a length of from one sector up to a maximum of 1,975 
sectors (252,800 bytes). 


2.5 


SYSTEM DEVICE 


The System Device is always assumed to be disk drive unit $. The 
diskette contained in disk drive unit # should always be a system 
diskette (See section 2.2.1). Disk drive units 1, 2, and 3 may 
contain either a system or a user diskette. 


The System Device is used as the Bootstrap Device. That is to say, 
whenever FDOS-II attempts to bring the FDOS-II Executive, FDOS-II 
Text Editor, or FDOS-II Assembler from disk memory into RAM memory, 
it assumes that these modules are contained on the system diskette 
presently contained disk drive unit 9. 


The System Device is also considered to be the Default Directory Device. 


Thus, whenever a device suffix is omitted from an FDOS-II command or 
from a file name, disk drive unit § is assumed (see section 2.3.4). 
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SECTION 3 


FDOS-IT OPERATION 


STARTING FDOS-II 


To start FDOS-II, follow the microcomputer manufacturer's recommended 
start-up procedure for their resident debug or monitor program. In- 
sert a system diskette into the system device and close the door (see 
sections 2.2.1 and 2.5). Using the microcomputer's debug or monitor 
commands, transfer program control to the FDOS-II Bootstrap Loader, 
which is the first memory location of the FDOS-II Resident Module 
(see appendix B). 


When an exclamation mark (!) is printed on the console device, FDOS-II 
is awaiting command directives. An FDOS-II command directive is avail- 
able which will return user control to the microcomputer's debug or 
monitor program (see section 5). 


Thus the operator can go from the microcomputer's debug or monitor 
program to FDOS-II, vice versa, at will. 


FDOS-I I COMMAND LINE 


’ The basic FDOS-II command line is simply an FDOS-II command directive 


followed by the operands, if any, required by that command directive. 
The command directive must be separated from the first operand by a 
comma (,), and each operand must be separated from another by a comma 
{(,). For example: 


1 ASMB, AL, BOB, 3) 


The FDOS-II command line must be terminated by a carriage return (2). 
FDOS-II does not attempt to interpret nor execute any command directive 
until the command line is terminated. 


Prior to terminating a command line, previously typed characters in 

the command line may be deleted from the command line by pressing the 
RUBOUT key on the console device. Each time the RUBOUT key is depressed, 
the last character existing in the command line is deleted and echoed 
onto the console device, as verification to the operator which character 
was deleted. For example: 


(RUBOUT key depressed) 


TASMQQB, XL, , LXAL, BOB, 993) 
is the same as 


!ASMB, AL, BOB, 3) 


3.3 


Prior to terminating a command line the entire command line entry may 
be deleted by pressing the BREAK key on the console device. FDOS-II 
will respond by printing !. 


FDOS-IIT ERROR MESSAGES 


When the user issues a command that contains an error, an appropriate 
error message will be typed out. The error messages are as follows: 


FORMAT ERROR - the command line format was incorrect and command 
execution could not proceed. 


NO SUCH FILE - a filename, from which information was to be taken, 
does not exist in the file directory of the specified 
diskette. 

DUPL NAME ~ an attempt was made to cause an entry to be made, in 


the file directory, with a duplicate name to one which 
already exists in that directory. 


NO ROOM - FDOS-II was requested to allocate more disk space to 
a file than was remaining on the specified diskette, 
or a 254'th file directory entry was attempted. 


DISK NOT READY - the referenced disk drive unit is not ready. Either 
no diskette has been inserted, the drive unit door is 
not closed, or the diskette is not yet up to speed. 


MEDIA ERROR - FDOS-II has been unable to write to the specified media. 
A copy of this media should be made to recover all but 
the inaccessible regions. 


There are three error messages which may eminate from the FDOS-II Res- 
ident Module. For brevity sake, the error message is a single digit, 
or a ?, followed by a return to the microcomputer's debug or monitor 
program. They are as follows: 


? - a checksum error was incurred while loading an object file from 
disk. 
1 - unable to read from the diskette media 


2 - an attempt was made to write more information to a file than there 
was disk space allocated to that file. 


3 - the referenced disk drive unit has become 'not-ready" (see DISK 
NOT READY error message). 
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SECTION 4 


FDOS-IT RESIDENT MODULE 


DISK INPUT/OUTPUT 


Provisions have been made in the FDOS Resident Module (see appendix B) 
to enable the programmer to develop user oriented programs which utilize 
the FD360 as a peripheral mass storage device outside of the FDOS-II 
environment. Contained within the module is a disk read (RI) routine 
and a disk write (WRT) routine which provide byte oriented input and 
output capabilities, respectively, to the user. 


In order to use the disk input and output routines RI and WRT, it is 
the programmer's responsibility to first set up pointers to the area on 
disk which is to be accessed. This is known as "opening" a disk file. 
Once a disk file has been opened, RI and WRT may be called any number 
of times in much the same fashion as the user would call the console 
input and console output routines in the microcomputer's debug or mon- 
itor program. The driver handles all maintenance of the file pointers 
once the file has been opened. It should be noted that only one input 
file and one output file may be opened at any given time. 


The following RAM memory locations are used by the RI and WRT routines. 
Refer to Appendix B for the actual memory addresses of the locations. 


Location Description 
ISIZE Input file's size in sectors (2 bytes) 
ITRK Input file's beginning track address 
ISCTR Input file's beginning unit & sector address 
ICNTR Controller's read buffer counter 
OSIZE Output file's size in sectors (2 bytes) 
OTRK Gutput file's beginning track address 
OSCTR Qutput file's beginning unit §& sector address 
OCNTR Controller's write buffer counter 
Disk Input 


To open an input file, the user simply stores the appropriate input 

file information into locations ISIZE, ITRK, ISCTR, and ICNTR. Then 
each call to RI will return the next byte of data, from the disk, into 
the same register that the microcomputer's debug or monitor program 
would normally return a console input data byte. If no more data exists 
(i.e. the input file size ISIZE has reached §) the carry bit is returned 
as a "l1", otherwise the carry bit is returned as a '"'f"'. The contents 

of ISIZE should be set to the number of sectors +l that are to be read 
before RI is to return an end-of-file indication (carry bit set}. If 
the programmer is going to perform his own end-of-file monitoring, the 


4. 


1. 


file size may be set to some arbitrarily large number (i.e. FFFF). 

The contents of ITRK should be set to the track number ($9-4C) from 
which input data is to begin being read. The contents of ISCTR should 
be set to contain the drive unit number (##-11) in bits 6 & 7, and 

the sector-1 (i.e. $%-19 hex) from which input data is to begin being 
read. The contents of ICNTR should be set to $$. Each call to RI 
will bring in the next sequential data byte from the disk. As a 
sector (128 bytes) of data is read, RI increments the disk address 
(ITRK and ISCTR) and decrements the input size (ISIZE). Any sector 
containing a DD mark is ignored, but it is computed in the input size. 


Disk Output 


To open an output file, the user simply stores the appropriate output 
file information into locations OSIZE, OTRK, OSCTR, and OCNTR. Then 
each call to WRT will output, to disk, the byte contained in the same 
register from which the microcomputer's debug or monitor program would 
normally output a console data byte. The contents of OSIZE should be 
set to the number of sectors that are allowed to be written before WRT 
terminates by printing error message 3 onto the console (see section 3.3). 
If the programmer is going to perform his own maximum file size moni- 
toring, the file size may be set to some arbitrarily large number (i.e. 
FFFF). The contents of OTRK should be set to the track number (§9-4C) 
to which output data is to begin being written. The contents of OSCTR 
should be set to contain the drive unit number (#9-11) in bits 6 & 7, 
and the sector (#1-1A) to which output data is to begin being written. 
The contents of OCNTR should be set to $f. Each call to WRT will output 
one byte to disk. When 128 bytes have been sent to the disk, WRT writes 
that data onto the disk and increments the disk address (OTRK and OSCTR) 
and decrements the output file size (OSIZE). WRT verifies each sector 
it has written and if, after 5 attempts, it is unable to write a sector, 
it writes a DD mark to that sector and advances to the next contiguous 
disk address and attempts the disk write again. OSIZE is also decre- 
mented for each sector written with a DD mark. 


When the user has written all his data to the disk, using WRT, it is 
possible that a partial sector of data still remains in the controller's 
write buffer. To insure that all data has been written onto the media, 
the programmer should continue to output a pad character (i.e. $f) until 
the write buffer reaches 128 bytes and WRT writes it to the disk. A 
flow chart of such a fill routine is as follows: 


~, 


wo 


WV 


DISK SECTORING 


It should be noted that RI and WRT utilize a logical/physical technique 
of disk addressing. Sectors on a diskette are physically adjacent and 
contiguous from 1-26 (f1-1A). After accessing physical sector 1, an 
entire revolution of the disk must occur if physical sector 2 cannot be 
accessed immediately. To overcome these rotational delays, RI and WRT 
translate the requested sector address (logical sector) into some other 
sector address (physical sector) which is then used by RI and WRT. For 
example, if sector 2 is requested, physical sector 1f (fA) is the area 
on disk actually accessed; if sector 2 (14) is requested, physical 
sector 16 (1%) is the area on disk actually requested. This entire 
technique is normally transparent to the user if he remains under the 
control of RI and WRT. Of course, if desired, the contents of TBL may 
be altered, even to the point of providing a 1:1 translation of logical: 
physical sectoring. 


Ne 


5.1 


LW 


\e 


SECTION 5 


FDOS-II DIRECTIVES 


FDOS-II COMMANDS 


When an exclamation mark (!)} is printed on the console device, FDOS-II 
is awaiting any one of the following directives. These commands are 
listed in alphabetical order followed by a summary list of the commands 
for quick reference. 


ef 


nym 


ened, Ae eet 
Gerad Raitt 


aaa 
a 


ao 


Name: 
Format: 


Purpose: 


Comments: 


Example: 


ASMB 


ASMB, sourcefilename, objectfilename, passoption) 

To assemble the contents of the source file and to direct the 
assembled object output, if any, to the object output file and 

the assembled listing, if any, to the list device or to a disk 
file. 

All three operands must be specified. If no object or listing 
file is to be created, any dummy file name (i.e. X or Y or Z 

etc.) may be entered in this operand field since no file direct- 
ory entry will be created. 

The pass option operand field may contain the number 2, 3, 4, or S. 


2 = only an assembly listing is generated to the list device. 


3 = only an object output is generated to the output object 
file. 


4 = both an assembly listing and an object output are produced. 


5 = only an assembly listing is generated to the disk file 
objectfilename. 


ASMB, JOES, JOEO, 3) 


Produce an object file named JOEO from the source file named JOES. 


Name: BUILD 
Format: BUILD, newfilename) 


Purpose: To construct a new source file, using the FDOS-II editor, on the 
diskette from the console keyboard. 


Comments: The BUILD directive is functionally equivalent to the EDIT directive 
except that FDOS-II assumes no pre-existent input file. The op- 
erator should use the editor I (insert) command, to enter data 
from the console keyboard, and the editor E (end) command to ter- 
minate the operation and return to FDOS-II. 


Example: BUILD, SAM2 


Produce a new file SAM from the console keyboard. 


Name: CHGAT 
Format: CHGAT ,, filename, newattributes,) 


Purpose: To change the present attributes of the designated file to those 
specified in the new attributes operand. 


Comments: (see section 2.4.2) 
Examples: CHGAT,MAIN,1) 


Set the attributes of file MAIN to @1, thus setting it as a per- 
manent, non-deletable, file. 


CHGAT , MAIN, #) 
CHGAT ,MAIN,) 


Set the attributes of file MAIN to $9, thus placing no restrictions 
on its use or access. 


ae 


Name: 
Format: 


Purpose: 


Comments: 


COPY 
COPY) 


To copy the contents of the diskette in drive unit § onto the 
diskette in drive unit l. 


This is a one-for-one image copy; therefore, the contents of either 
diskette need not be of FDOS-II format. 


If any sector of the source diskette is determined bad after 5 
read tries, the last data read from that sector, whether good or 
bad, is written to the new diskette. 


Name: 
Format: 


Purpose: 


Comments: 


Example: 


CREAT 


CREAT , newfilename,newfilesize,) 


To create a user designated file directory entry with the specified 
file name and file size in sectors. 


The file size is specified in hexadecimal with a minimum size of 
1 sector. 


The designated disk space is allocated to this file, and this new 
file is then treated as any other user or FDOS-II created file 
entry. 


CREAT, JACK, 1F ) 


Creates a new file directory entry with the file name JACK, at- 
tributes of $f, and an allocated disk space of 31 (1F hex) sectors. 


QW Name: 


Format: 


Purpose: 


Comments: 


Examples: 


W 


DELET 


DELET:unitnumber, filenamel,filename2,..... , filenamend 


To delete the designated, non-permanent, files from the diskette, 
in the specified drive unit, and then to repack the contents of 
that diskette's user file area and file directory area, thus 
making the disk space available for additional files. 


The file names need not be in any specific order. 


The unit number refers to the drive unit in which the diskette, 
with the specified files to be deleted, is loaded. The unit 
number may be 9, 1, 2, or 3. If the unit number is omitted, @ 
is assumed. 


DELET:2,JOE1,JOE7,AL,SAM, JACK) 


Deletes the specified files from the diskette loaded into drive 
unit 2. 


DELET:9,JOE1,JOE7,AL,SAM, JACK) 
DELET , JOE1, JOE7,AL, SAM, JACK ) 


Deletes the specified files from the diskette loaded into drive 
unit @. 


Name: 
Format: 


Purpose: 


Comments: 


Example: 


DUMP 


DUMP , filename ) 


To dump the contents of the specified file to the disignated 
punch device. 


Leader and trailer (blank) paper tape is produced when applicable. 
DUMP , MAIN } 


Transfers the contents of file MAIN to the punch output device. 


€ Name: 
=f 
Format: 


Purpose: 


Comments: 


Example: 


_ 


EDIT 


EDIT, input filename ,newoutput filenamed 


To enable editing of the contents of the input file, using the 
FDOS-II Text Editor. Edited data is stored into the new output 
file. 


Data to be edited is brought from the disk input file into the 
text editor's RAM buffer by using the editor's A command. Edited 
data is transferred from the text editor's RAM buffer to the disk 
output file by using the editor's P command. The edit operation 
is terminated, the file directory updated, and control returned 
to FDOS-II when the editor's E command is executed. 


EDIT, BOB1,BOB22 


Establishes a new file BOB2 which will receive the data edited 
from the contents of the existing file BOB1. 


Name: EXIT 
Format: EXITY 


Purpose: To return control back to the microcomputer's debug or monitor 
program. 


Name: 
Format: 


Purpose: 


Comments: 


Examples: 


HOME 
HOME, unitnumber,) 
To position the disk head, on the specified drive unit, to track @. 


The unit number may be #, 1, 2, or 3. If the unit number is omit- 
ted, @ is assumed. 


HOME , 2)) 

Returns the disk head, on drive unit 2, to track @. 
HOME 2 

HOME ,) 

HOME , 0.) 


Reutrns the disk head, on drive unit @, to track @. 


Name: INIT 


Format: INIT, unitnumber) 

Purpose: To initialize the file directory area on the specified drive unit. 

Comments: The unit number may be 1, 2, 3, or FF, where FF specified drive 
unit @. 


All existing files, permanent or not, are cleared from the spec- 
ified file directory. 


This command must be used to prepare any non-FDOS-II diskette for 
use by FDOS-II. 


The resultant of this command is a User Diskette (see section 2.2.2). 
Caution should be observed if using this command on a System Diskette. 


Examples: INIT, 1) 
Initializes the file area of the diskette in drive unit 1. 
INIT, FF) 


Initializes the file area of the diskette in drive unit @. 


Name: 
Format: 


Purpose: 


Comments: 


Examples: 


LIST 


LIST, unitnumber) 

To print out the contents of the file directory on the diskette 
in the specified drive unit. Lists the filenames, attributes, 
file's starting track and sector, and the file's size in sectors. 


The unit number may be @, 1, 2, or 3. If the unit number is omit- 
ted, @ is assumed. 


LIST 1) 

List's the file directory of the diskette in drive unit 1. 
LIST Q 

LIST, Q 

LIST, #) 


List's the file directory of the diskette in drive unit @. 


Name: 
Format: 


Purpose: 


LOAD 
LOAD, newfilename,) 


To create the specified file entry and to transfer the contents 


-of the reader input device into that file. 


\ 


Name: 
Format: 


Purpose: 


Comments: 


Examples: 


MERGE 

MERGE ,newfilename, filenamel,filename2,..... , filenamen) 

To create a new file whose contents is the concatenation of the 
contents of the specified files, in the order in which they appear 
in the command. 

The existing files are unaffected. 


MERGE ,MAIN , SUB1, SUB2, SUB3)) 


Creates the new file MAIN with the contents of files SUB1, SUB2, 
and SUB3, in that order. 


MERGE , MAINC, MAIN) 


Copies the contents of file MAIN into a new file MAINC. 


Name: 
Format: 


Purpose: 


PRINT 


PRINT, filename, 


To print the contents of the specified file to the designated list 
device. 


na 


LW 


Name: 
Format: 


Purpose: 


Comments: 


Example: 


RENAM 
RENAM, oldfilename ,newfilenamed 


To modify the specified file's file directory entry by replacing 
its existing file name with a new file name. 


Only the file name area of the file's file directory entry is 
affected. 


RENAM, MAINS , MAIN) 


Renames the file MAINS with the name MAIN. 


Name: 
Format: 


Purpose: 


Comments: 


Examples: 


RUN ~ 


RUN, object filename, offsetbias ) 


To load the contents of the object file into RAM memory for ex- 
ecution. The data is loaded into memory at locations which are 
the sum of the memory address specified in the object file plus 
the offset bias. 


The offset bias address is specified in hexadecimal. If omitted, 
the offset bias is equal to @. 


Following the loading of the object file, control will return to 
the microcomputer's debug or monitor program, if no auto-start 
address exists in the object file, or to the specified auto-start 
address if it exists. 


RUN,MAIN 2 
RUN, MAIN, 2 
RUN, MAIN, @) 


Loads the contents of the object file MAIN into RAM memory with 
an offset bias of @. 


Run MAIN, FO@¢ ) 


Loads the contents of the object file MAIN into RAM memory with 
an offset bias of FOP hex. 


Name: 
Format: 


Purpose: 


Comments: 


Examples: 


Notes: 


RUNGO (FDOS-II/MDS Only) 
RUNGO, hexobjectfilename, input filename,outputfilename ,ny 


To load the contents of the object file into RAM memory for exe- 
cution. In addition, inputfilename and outputfilename are opened 
and the number n is placed in location PASS. After loading pro- 
gram control is transferred to memory location ASMB. 


Any or all of the last three fields may be omitted. If an omit- 
ted field is followed by a supplied filed, the correct number of 
commas must exist in the command line. 


n may be any hex number from @ to FF. 


By default, inputflie parameters are indeterminate, outputfile 
parameters are track=76 sector=1 size=1, and n parameter is @. 


To update the directory following outputs to outputfilename, do 
a JUMP to location UPDAT in the FDOS PROM driver. 


RUNGO , MAIN Q 


Loads the contents of the object file MAIN into RAM memory and 
transfers program control to memory location ASMB. 


RUNGO, ICE89, LOADF ,SAVEF Q 


Opens the input file LOADF, creates and opens the output file 
SAVEF, loads the contents of file ICE8$ into RAM memory, and 
transfers program control to memory location ASMB. 


RUNGO,TRY,,,7Q 


Sets memory location PASS to 7, then loads the contents of file 
TRY into RAM memory and transfers program control to memory loca- 
tion ASMB. 


To ''rewind' the input file, the user's program should perform a 
CALL RESTR, where RESTR is in the FDOS-II Resident (see Appendix). 


Following completion of output to the output file, the user should 
terminate with a JMP UPDAT, where UPDAT is in the FDOS-II Resident 
(dee Appendix). This JMP loads the FDOS-II Exec into RAM and 
updates the output file's directory entry. 


Name: 
Format: 


Purpose: 


Comments: 


VIEW 

VIEW, filename, linesperframe, firstlineg 

To display, onto the console device, the contents of the spec- 
ified file one frame at a time. The number of lines per dis- 
played frame, if not specified, is 14 by default. The first line 
displayed is line 1, if not specified otherwise. 

"Lines per frame" and/or "first line number'' may be omitted, and 
if so, are assumed to be 14 and 1 respectively. All numbers are 
in hex. 

When in the VIEW command, the following four keys may be used: 

N Causes the next fram tobe displayed. 


P Causes the previous frame to be displayed. 


F Causes the first frame to be displayed (i.e. that frame 
whose first line is "first line''). 


B Causes the beginning frame to be displayed (i.e. that frame 
whose first line is 1). 


CR (carriage return) Returns to FDOS-II executive. 


Name: 
Format: 


Purpose: 


Comments: 


XGEN 


XGEN)) 


To generate the system region of a System Diskette (see section 
2.2.1) in drive unit $ from the copy of the FDOS-II Executive 
which is loaded into the reader input device. 


This command is used primarily to generate new System Diskettes 
as new versions of the FDOS-II Executive become available or when 
no System Diskette exists. 


If no system diskette exists, one can be generated as follows: 


1. Load the copy of the FDOS-II Executive into RAM memory and 
execute it at memory location 2@ hex. 


2. Insert a new diskette into drive unit §. 


3. Place a copy of the FDOS-II Executive into the reader input 
device and type 
XGENQ 


4. Using the LOAD command, transfer copies of the FDOS-II Text 
Editor and FDOS-II Assembler from the reader input device to 
files EDIT and ASMB respectively. 


SUMMARY 
OF 


FDOS-II COMMANDS 


ASMB , sourcefilename ,destinationfilename,p 


assembles the contents of the source file and 
directs the object to the destination file. p 
is the pass number which determines whether the 
assembly should produce a listing only, object 
only, or both. 


BUILD, destinationfilename 


enables the user to build a new source file onto 
the diskette from the console keyboard. 


CHGAT , filename ,newattributes 


changes the present attributes of the designated 
file to those specified in the new attributes filed. 


COPY 
copies the contents of the diskette in drive unit 
"Oo" onto the diskette in drive unit "1". 

CREAT, filename,size 
creates the designated filename in the directory and 
allocates disk space equal to size. 

DELET:u, filenamel,filename2,..... » filenamen 
deletes the designated files from the diskette in 
drive unit u, and then repacks the contents of that 
diskette, making the disk space available for additional 
files. 

DUMP , filename 


dumps the contents of the file to the punch output 
storage device. 


EDIT, inputfilename, output filename 


enables editing of the input file's contents. Edited 
data is stored into the output file. 


EXIT 


returns to the microcomputer system monitor. 


HOME ,u 
positions the disk head on drive unit "u'' to track 0. 
INIT,u 


initializes the file directory on the diskette in drive 
unit "u"., Clears any existing user files on that diskette. 


LIST,u 
lists the contents of the file directory on the diskette 
in drive unit u. Lists the filenames, attributes, and 
file sizes in sectors. 


LOAD, destinationfilename 


loads the contents of the reader device into the specified 
file on diskette. 


MERGE ,newfilename, filenamel, filename2,.....,filenamen 


creates a new file which is a concatenation of filenames 
l-n, in that order. 


PRINT, filename 
ae prints the contents of the file on the list output device. 
Beman Olabilenaieoned#i lename 
renames the old file with the new filename. 
RUN, filename ,offsetbias 
loads the contents of the file into RAM for execution. 
RUNGO ,hexobjectfilename, inputfilename , outputfilename ,n 
sets up the specified input, output, and n parameters, if 
given; loads the contents of the nex object file into RAM 
for execution; and then does a branch to location. 


VIEW, filename, linesperframe, firstline 


displays the contents of the specified file one frame 
at a time. 


' XGEN 


enables system generation of other iCOM FDOS versions as 
might become available in the future. 


APPENDIX A 
FOR 
FDOS-11/SBC 


OPERATOR'S MANUAL 


\_ Fbos MDS-S00 MACRO ASSEMBLER VER 1.0 PAGE i 


; ICOM, INC FD360 DIAGNOSTIC FOR GENERALIZED 8080 BASED SYSTEMS 


ij LOAD INTO RAM MEMORY AND START AT LOCATION 4000H for SBC- 
80/10 and100OH for Altair/IMSAI and 2000H for Poly 88 

i LOAD A SCRATCH DISKETTE INTO THE DRIVE UNIT TO 

i BE TESTED 


i TYPE THE DESIRED TEST TO BE PERFORMED 
s CONTINUOUS TESTS MAY BE MANUALLY ABORTED 


3 OR BY PRESSING "CTL~C" 


i#USUNIT NUMBER O(OR NOTHING), 1, 2. OR 3 
3; T=TRACK 
3 S=SECTOR 


iA -CLEAR DRIVE ELECTRONICS 
sBU.T —-SEEK TO TRACK 
x. ;DU.S -READ TO BUFFER FROM PRESENT TRACK 
sFU.S -WRITE FROM BUFFER TO PRESENT TRACK 
;GU.S -RD/WRT (BFR) CONTINUOUS ON PRESENT TRACK 


3 HU -TRKO TO TRK76& LOOP 
il -UNIT SELECT TEST 

3 JU -SEEK TEST ONCE(2 MIN) 
sKU -SEEK TEST CONTINUQUS 
sLU -SEEK TEST READ ONLY 

+ MU -DD MARK TEST ONCE 

3N -RETURN TO MONITOR 


sLIST OF ERRORS 


301 - CRC ERROR ON READ 5 TIMES —- O1(TRK)(CUNIT/SCTR) 
302 -— CRC ERROR ON WRITE 5 TIMES - O2( TREK) (UNIT/SCTR) 
303 - RD/WRT DATA ERROR — (REC‘’D)(EXP’D) (BYTE#) 

4304 ~ UNIT SELECT ERROR - (REC‘“D)(EXP“D) 

305 ~ SEEK ERROR - (REC“’D) (EXP“°D) (TRE) (SCTR) 

306 ~ DD MARK ERROR — (SCTR) 

307 - DD MARK ERROR ON RD/WRT 


+ BUFFER = 1000H - 107FH 


38080 FD360 DIAG VER. 1.0 


new 


Nee’ 
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E800 ORG OE8O0H 
HEH 


FO00 C315E8 


E802 COFIOS 


E804 C3FAQ3 


ESN? C0004 


E800 C3FAQS 


: RESIDENT FROST FOR SEC-80/16 VERSION 6. { 


7 RHEE 


ECR 
Eau 
EGU 


FaU 


Ef) 
Ei) 
EAU 
EQU 
EOI! 
El 
EQ 
FOU 
EGU 
FOU 
ED 
EAH! 
EGU 
En 


FAL 
Ett 


~4 wd 


>” 


SCEGH 


BASE 
BASE+! 
BASE+2 
BASE+3 
BASE+4 
BASE +4 
BASE+7 
RASE+3 
BASE+* 
BASE+11 
BASE+12 
BASE+12 
BASE-1 
BASE+14 


SCDDH 
40G0H 


HENTRY POINT WHEN G@ TS TYPED 
iLOADS FOOS AND BRANCHES TO FIOS S.A. 


MP 


UMP 


AMP 


JP 


SFDH =i KEYROARD INPUT VECTOR 


SFRH = CONSGLE OUTPUT VECTOR 


400H READER INPUT VECTOR 


QSFAH = LIST OUTPUT VECTOR 
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ESOF (20304 


E812 CF 
E813 00 
E814 00 


E815 31DDGC 
£818 CDSEES 
EB1B C30040 


EBIE C548 
E821 C3ESE9 
E824 COF7E9 
E827 C3FFE9 
E82A C30BEA 
F820 C30DEA 
E830 C37AE8 


E833 C311E9 


E834 COPCED 


E839 C340EA 


E83C CDS3E8 
ES3F CD7AES 
£842 (30040 


E845 31DDSC 
E848 CDSEES 
EG4B 030340 


Fe4e CD93ES 
E851 €31268 


E854 3E81 
E856 CDODEA 
E859 30D 
E85B C30DEA 


PO: 


RESET: 


S35335% 325 558 3 


¥ 


LI 


MVI 


MI 


PAGE 2 


RI 


WRT 


IPASS i ASMB INTERPASS FNC 


REDX 
RESTR 


A, ODH 
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ESSE COS4ES FOOSL: CALL = RESET 


E841 210000 LXI HG iSET BIAS=0 
E864 ES FUSH =H 
Ess 214250 Lal H, 105 


SHLD = 151ZE 

Lal Hy I TRE 

NV Med i TRACK=1 
TNR i 


MYVT 4,5 ; SECTOR=0 
1 Pe TNF [. » READ BFR EMPTY 
g LED MYT MO 
Ea? CESSES CALL —sOREDS 
are 0G RET iGO TO FDOS 


ES7s 2AFESC = ORESTR: LHLE = TISZE =| RESTORE IFILE POINTERS 
; SHLD = ISTZE 


LDA TITRE 
5TA ITRK 
LDA TUNIT 
RRC 
RRC 
z STA ISCTR 
Boe #7 SUE A 
ERSF SZEG3C STA TCNTR 
Eee? 0? RET 


i 


; 


; SUBROUTINE TQ READ A HEX FILE INTO MEMORY 
iSTARTS WITH ROUTINE REDO, USES ALL REGISTERS 


ES93 El REDX: FOP H i SWAP BIAS & RETURN 
Eae4 ES XTHL 

Fees ES PUSH =H 

Es?h Ef REDO: POF H i GET BIAS 

E897 ES PUSH oH 

ESS CLOSES CALL ORTY iGET CHAR INTO A 
ES9B O43A MI By“: 7 

Ese 90 SUB B 

ESSE C296E8 INI RET) 

ESAL 37 MOV A 

EsAg CODES CALL OBYTE 

ESAS CACCES JZ REDZ 

ESAS SF MOV EA 

ESA? CONES CALL BYTE 


E@AC FS PUSH = PGW 
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ESA CID7ES 
SBO C1 
ESB1 4F 
ESbZ 09 
ESBS CDD7E8 
E&R4 CDD7ES 
ESR9 77 
ESEA 23 
ESBR iD 
ESBC C2B6E8 
ESBF CDD7E8 
Est? CZEEES 
Eats C3946E8 
ESCS COD7ES 
ESCB &7 
Eeer CDD7ES 
ESEF AF ~ 
FADO B4 
EStt CADSES 
ESD4 £9 
EsnS E1 
Eebs C9 


ESD? CDO8E9 
ESDA CDFOE8 
ESID 07 
Eene 07 
ESDF 07 
ESEO 07 
EoEL 4F 
ERE? CDOGE9 
EGE CDFOES 
EGES BI 
ESE? 4F 
EREA 82 
ESEB 57 
ESEC 79 
ESED C9 


ESEE OESF 
ESFO CDOOES 
EQF3 C312E8 


REDI: 


RED2: 


j 
i 
; 
i 


LER: 


IVI 
CALL 
JP 


RIX 


SUBROUTINE IF LOAD ERROR OCCURRED 


C, 7?" 


co 
NTR 
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& TA30 
SFS ie 
BFS CSE? 
BFR OB 
Fr 604 
FE F2OMEY 
M1 £407 
05 TE 
Bad CAGA 
EoO6 B7 


Ero? CF 


E908 COLLIE? 
FOB DALZES 
ESOE E47F 
FoIO £9 


EH1 C5 
E912 ES 
EM3 TESA 


E520 2AE4SC 
25 26 
E924 22E43C 
E927 70 
E928 87 
E82? CZSEEF 
E920 70 
E920 &7 
E92E C23EE9 
ESS! 23 
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i SUBROUTINE TG CONVERT TWO HEX CHARACTERS 


NBL. 


NIG: 


: 
i 
) 
' 
' 


TQ ONE BYTE 


“0° 


OESH 


i SUBROUTNE TO READ A BYTE FROM DISK 
iPLACES CHAR IN A-REG. ENTRY AT RI READS & BITS, 
LENTRY AT RIX REARS 7 BITS 


RIX: 


CALL 
ne 
ANI 


RI 
MNTR 
7FH 


B SAVE REG D-L 


H 

Hs ICNTR 

AM 

A i CNT=0? 
RIO = iNO 

L, ISCTR AND OFFH 
INCDA 

ISIZE 

H 

ISIZE 

AL 

A 

RI3 


i YES-INCR B.A 
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E932 22E43¢ 
ESSS ZIES3C 
E38 3600 
E93A. 37 
E93E EL 
ESC Ct 
ESD CF 


EVSE ZIETSC 
E41 COESE9 
E944 CDSOEA 
ESS? 2C 
E948 3480 
E948 0E05 
E94C 2EES 
ES4E CDFEES 
EWS SEOS 
E953 CDOBEA 
E954 [B07 
ES58 E480 
E95A CAA3E9 
E9S0 CIOBEA 
E940 COLBEY 
ESA3 BBO7 
E5éa E408 
E947 CATAE9 
E60 CLOBEA 
Fosn OD 
EPSE C251E9 
E971 3E01 
E973 C3S7EA 


ES7A 3E40 
E978 1806 
E97A DBO7 
E97C 4F 
E970 3641 
ES7F CDODEA 
E982 2EES 
E984 35 
E985 79 
E984 B7 
E987 C39BE9 


E9BA 34 
ESSB 7E 


RI2: 


RI3: 


R14: 


RI4: 


RI10: 


i 
; 
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ISIZE 
H. ICNTR 
HO 
i SET EOF 
H RESTORE Dei. 
B 


H, ISCTR i XMIT UNIT/SECTOR 
XUS 

CHK MAKE SURE A DISK 
. i SET CNTR=128 


iREAD BYTE INTO A 


A41H i STROBE BUFFER 
LOOP 

L, ICNTR AND OFFH 

| 

A.C 

A 


R12 


ROUTINE TO INCREMENT DISK ADDRESS 


! 


INCDA: 


INR 
MOV 


M 
AM 


iDECR READ COUNTER 


Ww 


LL 


Pros 


ee 

ee 

aa 
on 


TNCIE. 


WD TT Te rem oo 
aes , oth ak ore wa cas 
A 
J 
m 


ANT 
CFY 
AZ 

DCR 
RET 
MOV 
ANI 
MV 
CR 
INR 
RET 
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SUBROUTINE TO WRITE A BYTE TO DISK 
VEXPECTS CHAR TO BE IN C-REG 


WRT 


“ain 
“aR 


m orm 
oh rs Peed 
‘ 


WRTI 


mm TTA TWF aA marry 
Rey es eS es es es ee : 
Mm AeA bt fe 


WATE: 


morn 


Eel? CODER 
Boca DEO? 
FanD Batis 
E 


WARTS: 
WRT4: 


MOV 
PLUSH 
OUT 
MVI 
CALL 
LY] 
INF 
MEY 
CPI 
JNZ 
MVI 
LXT 
CALL 
TALL 
MVI 
DCR 
CALL 
MYT 
CALL 
MVI 
CALL 
IN 
ANI 
Ji 
CALL 
DCR 
JN? 
AVI 
CALL 
CALL 
JMP 
CALL 
POF 


Al 

H 

DATAG 
Ay StH 
LOOF 

H, GCNTR 
M 

AM 

128 
WRT4 
M6 

H, USCTR 
MUS 

CHE 

C5 

L 

SEER 


A 
wel 


LGN 
Ai? 
LOOP 
DATAT 
BH 
WRT? 
RFLAG 
LE 
WATZ 
A, OFH 
Lor 
WRTN 
WRTI 
WRTN 
H 


i OUTPUT HAR 


; INCREMENT BFR CNT 
i =128? 

iNG 

: CLEAR COUNT 

»AMIT UNIT/SECTOR 
i MAKE SURE A DISK 
i SET TRY CNT=5 

i SEEK TRACK 

iWRITE BATA 

+ READ FOR CRC 

i CRC ERROR? 

i NG 

iDECR TRY CNT 

i TRY AGAIN 

i WRITE AS DD 

i INCREMENT BA & CHK SIZE 


i INCREMENT DA & CHK SIZE 
i RESTORE D-L 
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ESET £9 


EOES 7E 
EE? EdIF 
ESER ES 
ESE 216458 
ESEF 5 
EOF AF 
ESF) 46 
ESFZ El 
ESF3 7E 
ESF4 EACO 
EFA Bl 
ESF? D0? 
EFS REZ] 
ESFE C300EA 


ESFE 7E 
ESFF [307 
EAOL SELL 
E03 CDODEA 
FAQ 3E09 
EAQS C3ODEA 


ELS DAIZEA 
FAIS C9 


i 


i SUBRGLITINE TO TRANSMIT UNIT/SECTOR BYTE 
kus: MOV ALM 
ANI FH +EXTRACT LOG SECTOR 


LXI H: TRL-t iGET TABLE PNTR 
ADD L iMAKE SECTOR PNTR 


MOV LA 

MOV C.M iGET PHYS SECTOR 

POP H 

MOV AM 

ANI GCOH 

ORA Cc MERGE UNIT & PHYS SCTR 
XXUS OUT DATAG 

NVI Ay 21H 

JP LOOP 


i SUBROUTINE TO SEEK TRACK IN A 


SEEK: MOV AM 


GUT BATAG 
NVI A, 11H 
CALL = LOOP 
NVI A, 09 
JUMP LOOP 


i SUBROUTINE TO RESET FLAG 


RFLAG: NVI A, OBH 
i SUBROUTINE TO ISSUE CMD & LOOP ON BUSY 


LOOP: 


OUT CNTRL 
SUB A 
QUT CNTRL 
LOOP1: IN DATAI 
RAR 
LOOP 


RS 


} 
, 
3 
i 


SUBROUTINE TO INCR DISK ADDR & CHK OFILE SIZE 


EAL? 2EEC 
EAB CIBAE? 
eAEF SC 


ARO DRO? 
EAR E420 
Ews4 08 
EALS 3E03 


EAS? F&30 
Ena? 4F 
EASA CIQ&ES 
EASD C312E8 


FASO SAEGSC 
EAS? IF 
EAa4 DZS3EA 
EA? SAEO3C 
EA4A 3D 
EASE 3ZE030 
EASE 3E01 
FADO COMEA 
EAS A7 
EAS4 CASSE8 
EAS? COVAES 
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WRIN: = MVI L,GSCTR AND OFFH 


CALL = INCDA 
WRTINZ LHLE = GSIZE 

nex H 

SHLD = OSTZE 

MOV Ark 

ANA & 

RNZ 

MOV fH 

ANA A 

RNZ 

MVI Ai, 2 

UMP CHK1 
s SUBROUTINE TO CHECK IF A DISK, ELSE ERROS 
CHK: IN DATAI 

ANI 20H 

RZ 

MVI A.3 


i ROUTINE TO PRINT ERR(E) 
CHEL: ORT 30H +CONVERT TO ASCII 


MOV CA 
CALL CO 
JNP NTR 


i INTERPASS FUNCTIONS 

IF BIT O OF (PASS) IS EQUAL TO 1, THEN BIT 0 OF 

i (PASS) IS SET TO 0 AND SIH, ASCIT 1, 1S RETURNED IN 

i #-REG. IF BIT 0 OF (PASS) 15 EQUAL TO 0, THEN (PASS) 
; 1S SET TO 00 AND 30H, ASCII 0, PLUS (PASS) SHIFTED 


i RIGHT 1 BIT POSITION IS RETURNED IN A-REG. IF (PASS) 
> 18 EQUAL TO 00, JMP UPDAT OCCURS. 


IFASS: LDA PASS 


RAR 

UNC PASS2 

LBA PASS 

DCR A 

STA PASS 

NVI Ari 

OMP PASS3 
FASS2: ANA f 

JZ UPDAT 

CALL =—s-RESTR 
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EASA SAE03C LDA PASS 
EAS iF RAR 

EASE FS PUSH = PSH 
EASF 97 SUB A 
E640 32E03C STA PASS 
ERAS Fi POF PSH 
FASS £430 PASS3: ADI 30H 
Eads CY RET 

iPHYSICAL SECTOR TABLE. IS IN ORDER 
; GF LOGICAL SECTOR NUMBER. 

E47 OL TBL.: i 
EASE OA OAH 
EAA? 13 13H 
ERAA 02 2 
EAAB OB OBH 
EOAC 14 14H 
EAL 02 3 
EASE OC OCH 
EGA 15 {SH 
Ea7 04 4 
FA71 OD ODH 
EAT? 1é 16H 
EATS 95 iy 
EAT4 OE 0EH 
EA7S 17 17H 


DB 
DB 
DB 
DB 
1B 
DB 
DB 
DB 
DB 
DB 
DE 
DB 
DE 
DR 
DE 
FATA 04 DB 
EA77 OF DB OFH 
EA7S 16 DB 
EAT? 7 1B 
EA7A 10 DB 
EA7B 19 DB 
EATC 08 DB 
EA7D 11 LB 
ER7E 18 DB 
EATF 09 DB 
FARO 12 OB 
FASi 00 NOP 
EAGT 00 NOP 
EARS 00 NOP 
END 


Ne 


APPENDIX B 


FDOS-II FOR SBC/8800/ALTAIR/ IMSAI/POLY88 


OPERATOR'S MANUAL 


Pres MNS-S50 MAPLE SSSPMBLER VER 1 A PAGE 1 


naan nine 
Tada imate) 
Leeds 


1 


PGT VERSION i. G 


ORES Panton os “ib 


POWER IP = L3E7 HEX 


RE-ENTRY = 


TOC 
Ones 


DATAG 
TA 
iin 


Pay eas ea a 
= 


aor CNTR fh a0 
ood CTRL eH ° i CONSOLE CGNTRGL FORT 
nit PMATA FGM (CONSOLE DATA PORT 
S04 CRADY Fi : »CONSGLE DATA REABY 
Aoss CTREY FER tH LiSINSDLE XMTT READY 
rial J SCRSTCH REM 
: EGU rl i170 VECTORS 
Pa) Féh CH+30H 
rare Fail 7FH 
eset Paces ra BASE 
raat CFILE 9 Fell FaSeti 
ras? CUNTT FRU Fase ty 
Page TINTT | Feb BASetS 
nas ISIZE = ERY RAS +s 
rasa TTRE Fou nesta 
rant TROTR = FG RASEsT 
PARR TCMTR = Fist RaSe te 
Case OStTe EBL BASE+9 
C43 OTRE EBL MASEL i 


rae HECTR = FBU BASETIZ 
rasn GCNTR = EBU BASE+i3 
Pa? TITRE FG RASE~1 

a: TISZE FRU BASE+T4 


mais ASME OFA YCTRS+248 
C4iB START FGA VCTRS+27 
Cale UPDTX Fill VCTRS+30 


wa 


7 


AA 
eae 


cored 


2 CROFT A 


5 SiTera 
» TRE 


BOSS ted 


Fat of Tatas 
Piatra 


mers 
el 


POPTEY 


PLL AOE 
a Deine 


PREC 


PAP 
Ce ed 


SEMBLER VER 1.0 PAGE 


a as RG a 


he 


HEN 1S TYPED 


HES TO FOOS 3A 


wiTRS KEYBOARD INPUT VECTOR 


2 J PONSOLE OUTPUT VECTOR 


WTRS+é READER INPUT VECTOR 


ViT8S+9 . LIST GUTPUT VECTOR 


Tare Ps PUNCH GUTPUT VECTOR 


TPASS = ASME INTERFASS FNC 


REDY 
RESTR 


Abe 
aE 


‘SYSTEM MONITOR VECTOR 


Ne 
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COas 317FC4 
raga CRSECO 
rOaR CSIECS 


rand SEA 
rind CHOSC? 
PORS SEOB 
PAB CRON? 


ROSE CBS4C0 
Met 210000 
fOa4 ES 

MES 216900 
C068 223404 
CORB 213604 


AP ATA 
VOAF BAG) 


RORA OF 
COBB 323704 
CORE 97 
COeF 323804 


COSZ C9 


UPDAT: LXT SF, STACK 
CALL = FOS! 
aP UPDITX 


PR = CALL «OREDY 
MP NNTR 


RESET.  HivI A ala 


CALL LOOP 
AVI ALDH 
AMP LOOP 


FDOSI. CALL RESET 
LX] HG) SET RIAS=0 


PUSH oH 
L¥I H, 105 
SHLD =o ISIZE 


MI Mi i TRACK=1 


MI MG i SECTOR=0 
TNR L »READ BFR EMPTY 


NVI HG 
CALL = RED 
RET +60 TG FBOS 


RESTR: LHLD TISZE iRESTORE IFILE POINTERS 


SHB OISIZE 
LDA TITRK 
STA TTRK 
LDA TUNIT 
RRC 

RRC 

STA ISCTR 
SUB A 

STA ICNTR 
RET 


; SUBROUTINE TG READ A HEX FILE INTO MEMORY 
i STARTS WITH ROUTINE REDO, USES ALL REGISTERS 


PRR RT UN Ag As. ‘ 
SWS MISH E0 aaa aSScHbl rr 


iets 
Brat 
4 
Gril. 
Mi 1+ 
vi 
mts 
sit 
ay 
ey a 
AR RAR 
i Carat) 
Toad aenat 
? mei 
TAPS SSSANG wir 
~ ~ ne Sesh aabes La ARE 
COCR OBETOG RED: ALL 
PAP 34 
MOCK A? Hn 
‘ore ace OL, 
- MOV 
4 GRA 
' 
ld 
mea 
aie!) 
" are a 
RELA FF 
cee 
Ret 
iy 


CORT COOGR1 BYTE: 
CODA CREE 

COM oF 

CONE 


rtat ala 
ete 


Rams so 
Pad te ee 


TOR, 4F 
CORD CDOT 


r 
Wve 

s 

fe 

ad eoate 
POLY 
we OA 
irr) 
resem 


PAGE 4 


GET BIAS 


JET CHAR INTO 4 


= MES-8 


Pat 


S00 Mér. 


CEE 
Para 


100 C634 
ri 
C04 
r40R 


DAL 


Aas 
Fane) 


E&GF 


cs 


Patel 


att 


SSEMBLER 


RE ort aye 
Hep ine 
— 
' 


BRGUTAE 


Oe aatard 


yon 


TH RONVERT 


Ta READ 4 
»FLACES CHAR IN A-reb. 


io PAGE 5 


The. 


jit 


HEX CHARACTERS 


Taye 


a BYTE FROM GISK 


ENTRY AT RI READS @ BITS, 


SENTRY AT REX RFADS 7 BITS 


FLUSH 
FLUSH 
Lal 
MoV 
ails 


hae oa n9T 
nj, MT 


T 
i 


MNTR 


Saat Hf 
iv 


BR i SAVE REG deL 
H 


H, TCNTR 
Atl 

5 »iNT=0? 

RUG 

L TSCTR AND OFFR i YES-INCR D.A 


$x 
Pe 


>~ 


CORCE 


2E33 


UO SCG ABSEMBLER YER iG 


Li. 
mies 
CALL 
reir, 
rat al 
wie 
ivy 
HVT 
BEIT 
Fiwl 
CALL 
Rin WT 
CALL LOF 
ie DATA 
An] BOK 
+=: mre 
aii Li 
re RF LAG 
dae RIS 
ve Th TATA 
Rig. IN mi 
aii aH 
as Rls 
CALL RFLAG 
OCR c 
Wee RIé 
pany aos 
hee mI 
LMP CHR 
) 
RIG sik 


LaOP 


CALL INGTis 
, r. versie 
LHLT ISIZE 
DY Hq 
oon th TATIC 
SALi ISIZE 
aye reL 
Ae B. 
Palka bel 
hs Ris 
AV AH 
ra 
RIS 
H 
hina 
ralce 
se apna 
Pre tiie 
eo 
ie oe 
ri Hq 
Py iad 
rue re 
aaa 
REY 


L, ICNTR AND OFFH 


» ANTT UNTT/SECTOR 


MAKE SURE 4 DISK 
SET ONTRALZ3 


ANT: GFF SEER TRACK 


READ DATA 


DD MARK? 


iNQ 


DECR CNTR 


»READ BYTE INTO A 


» STROBE BUFFER 


i DECR 


READ COUNTER 
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Cie 3S DCR i 


“TT 75 Mi ae 
hive RP ike 5 
TAF PS8aCy ane RI 


A RGUTING TH INCREMENT DISK ABDRESS 


INCTA INR 4 
Me AH 


AN] FH 
CPY of, 
A INCDE 
WR OL 
eT 

INT, MIN AM 
et OCI 
MN OMA 


WR L 
TNR 
RET 


SUBROUTINE TG WRITE A BYTE TO BISE 
vEXPELTS CHAR Th BE IN C-REG 


] WRT MEV at! 


eh 7 
Pea ER PUSH H 
Psé TSC mei Tata OUTPUT HAR 


{ 
3 SES! MV Ae SHH 
A COREE PALL LOOP 

ix] H, CNTR 

ks Twn M INCREMENT BFR CNT 
17 MoV AM 

2 Fest CF] 28 #128? 

4 CSET INZ WATS UNG 


2 43 29 
aa: 
" Ly: 

. lM es 


Lome Be 
+r 
res 
sa 
= 
mo 
p24 


Bac HVT MG i CLEAR COUNT 


MA? ZiS0CS WATS LAT HGSCTR  XMIT UNIT/SECTOR 
Mal CEG Catt ALE: 

Car CUZRCZ CALL CHK » MAKE SURE & DISK 
CUBZ OEDS MVI C5 SET TRY CNT=5 
CIPA 7D TCR L i SEEK TRACK 

ORS COFACL TALL = SEEK 


CYRS SECS WERTZ: OVI Ae iWRITE DATA 
CLEA CHOSCZ CALL LOOP 

CABG 307 MVI Ai? READ FOR CRC 
CBF CROSC2 CALL = LOOP 

PICZ DBCS IN DATAI CRC ERROR? 


PROS MOS<ROG MACRO ASSEMBLER VER 1. G 


a EB} 


mo 


a 


aa | 
rere a er a or San ae 
mam 


TYEE 
aans 
bp 
mint 
ane) on 
a aie 
$ i DF 


CFA 
CUFT 
CIF? 
riFE 
CFE 
mann 
[stat 


oo 


2 
eG 


ae 


Pt 
LALA 


mn 
CORE 
SEQF 
CMS 


ar, 


ay om, 
Lab Dg 


7E 
Tact 
SEL 
CBOs? 
SENS 


C30502 


SEQ 


Pe ateated 


wr, 


v8 
wri, 
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NG 

c iTECR TRY CNT 
TRY Ai IN 
WRITE 85 DD 


INCREMENT DA & CHK SIZE 


WAT 1 
WRTN = INCREMENT TA & CHK SIZE 


h RESTORE DeL 


SUBROUTINE TG TRANSMIT UNIT/SECTOR BYTE 


' 


, 


FLIP 
Miv 
ANT 
ORF 
cuT 
MVI 


Ry iad 
a 


vEXTRACT LOG SECTOR 


iGET TABLE FNTA 


i iMARE SECTOR PNTR 


»GET PhYS SECTOR 


it MERGE UNIT & PHYS SCTR 


SRUBROUTINE TO SEEK TRACK IN A 


SEER 


, 
rs 


' 


MOV 
TUT 
HT 
Dal 
MYT 
LMF 


AH 
NATAG 
a jid 
LOnF 
6 a3 


| t0F 


SUBROUTINE TO RESET FLAG 


i 


RFLAG. MVI 
/SUBROUTINE TO ISSUE CND & LOOP ON BUSY 


+ 


A. OBR 


FRCS HNS-Aiui MACRO ASSEMBLER VER 1.0 PAGE 9 


PEEL Ft 
a a 
ta 
MELE LR 
ria P2S504 
CFD 70 
CAE A? 

ci 

i 


“EY 
Ie 
od 


rot 
logam L 


0906 Ret 
nage o 
h22h 3e0 
CMF Fe20 
C231 aF 


Pale tate as Peers 
Led Le Lies 


Palatal raat ae Batata 
Log ad Pal Faw 


Lage futy THTRL 
iF 4 
UT CTRL 
OOP ON BATALI 
RAR 
at LOWE t 
cee 
ned 


WRTN Mul LodScth ali GFFH 
CALL. THEGA 
WRTNZ LHLD = asI7ZE 
Hine’ H 
SHLD = -GETIe 
MOV pel 
ANA far 
RN7 
tn we 
Ab 
re bt 
RN 


SUBROUTINE TO CHE: IF A DISK, ELSE ERROS 


CHIE N TeTAT 
ANT 30H 
ri 


Vi f.3 
»ROUTING TG PRINT FERRIC: 
CARL: ORT 30H /CONYERT Th ASCII 
ay CA 
CALL oi 
JAF MNTR 


-TNTERFASS FUNCT TONS 
JTF BIT O (F (PASS) 13 EBUAL TO 1, THEN BIT 0 OF 


»  (FARS) 73 SET TO 0 AND SH, ASCIT 1, 18 RETURNED IN 
» AoREG iF BIT O OF (PASS) IS EQUAL TO 0, THEN (PASS) 
; 73 SET TG G0 AND SOH. ASCII 0, PLUS (PASS) SHIFTED 


; RIGHT 1 BIT POSITION [3 RETURNED IN A-REG. 
| TS FOUAL TO 00, UMP UPDAT OCCURS. 


IF (PASS) 
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iFASS: = LT PRS 
mae 
cHP 
wif, POSS? 
ifs PASS 
ane ‘i 
om " 
ar) FASS 
VT Ad 
JRF PRSSS 
Pease ANA A 
di UPTAT 
: TALL RESTA 
“ Ce eta) ttn latatctan 
i ce ele) ed LDA Ce 
F Rak 
or FSH PGW 
HIF. A 
a Bg Sal 
oTA Paes 
Fir Po 
rASS3 ALT 20H 


PHYSICAL SECTOR TABLE. IS iN ORDER 
> OF LOT ESL SECTOR NUMBER, 


a] 

=f 
LB 

= ie 


aan 
Lor 
nr ca 
UE s 
cach at 
in UR 


= 
oa 
rare 
en 
x 


te 


ron | 

at 
<2 f- = <> 

aA 

fei 


o- 
ac 
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TEGO 
Fadl 


s sate 
ifeak) tLe 


RRS DEOL 
reso EG7F 
PiR7 09 


P2828 OECD 
C25A CGaCO 
C280 OEOA 
Crear C3000 


R292 DEGG 
C234 EANG 
RASA TZ82C2 
R299 7F 
T29A M301 
Cage am 


4 


C2sh Obes 
C2AG 210004 
CRBS LEACS 
C2Ab 70 
C?A7 23 
C2A6 1A 
CORY 77 
CZAR 23 
C?AR 13 
CIAL IA 
C2AL 77 
CZAE 23 
CRAF iS 
C280 OD 
C2BL C2ACLZ 
CZB4 3LTFC4 
COB? CU88CZ 


MNTRX. 


NGF 
NF 
NOP 


TONSOLE INPUT ROUTINE 


IN CETRL 
ANI CRROY 
ANZ mes 
N CTATA 
ANT TFH 
RET 


NVI f. OH 
CALL Et 
MVT i. OAH 
»iMF rh 


TONSALE QUTPUT RGLTINE 


IN CTRL 
ANT = CTRDY 
IND Cx 
My AE 
fT RATA 
RET 
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FROS MDS-200 MACR 


C703 ShoEcs 
CIN TSBACE 


R20? Chest 
Dene 4F 


awe ANT 
PUD CHGACG 


CES CHES? 


tat sate J me 
CZE7 EF 


aaa) aes PaTATE TE 
rare 


Gua 
OZER CONSEE 
C2EE FEL 
CAFG CR 


CaF L FESO 


reFe DADICS 
CAFR CDEECO 
CEFE GADICE 


C301 BS 


P3504 CODSCZ 
C305 CHEERS 
C300 AT 
CoO GF 
PAGE OF 
L3OF 07 
310 FS 


LER: 


CECHI 


BYTEL: 
BYTOL: 


Pt atas 
i AO 


EMPLER VER i. G 


© 
bt 


moon 
2eE 
Gos 


— 


Ca ae 


Ne Ei, ea 
ra TIms ma FI 
— 


om 
ALL. 
ALE 


RLE 
PLUSH 


CECHO 
NEL 
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LW 


FS MiR-&G0 MACRO ASSEMBLER VER 1. 6 


Pail 
papa 
DOl7 


Aya 


a sy 
Oma 


fing’ 


BG 


COLeCE 
PEERS 


feb 


ct 


Pvt. 
ren 
C32E 


canara 


oF 
OF 
oF 
oF 
EGF 


EYTEEi 


BYTOL: 


BrTile 


OE CT ACS 


rat 


4? CDIACS 
ra4as 02 


aae 
C349 


C34 
34E 
CaF 
Mess 
rk 


Fazal ot 
tar aE a 


C358 
CSE 


WDSACS 
OESD 
ChO4CO 
7E 
COLACS 
NE2G 


CnOaCa 
nS 


NESE 
Ch4403 
CLBSCZ 


une 
ALi: 


DSPYM: 


MEM: 
MEMI: 
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CRLF 
ri 
Bile 
Al. 
EYTEQ 
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Nts Txttatat 6 atntod 
Lv Labbe 
PIERRE BreXt) 8 eae 


n7% TEGG 
Edel 
ms 

a DEG! 
FEGS 
CALEIG 


Ce 


PSR0 CDESC? 


CHESCZ 
C386 222104 
DS6R EB 
DASE CEEBCZ 
CBF 3200 
C3} 7B 
C397 BE 
0393 COSBCS 
CSA 7A 
C297 BC 
R398 LAQFLS 
C35B 23 
TROD CREF 


Caer LEQ 
mad me 
Caml ct 
Ca? En 
CRAB 34 


384 7R 
CSAS BE 
C3AB CALZCS 
CSAP SAZICS 
CSAC BR 
CSAD C2BECS 
C3RO BAZ204 


MEMS. 


PRINT: 


CFI 
AZ 
CPI 
ay 
CALL 
MoV 


INY 


MP 
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OH 
HNTRX 
20H 
MEM? 
BYTE 


sea 
ere) 


BUTEA Id 


PARAM 


fa] 


PARAM 
Brod 
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S383 BC 
C34 CPBECS 
COR? 1 
CSRS CO73C3 
CSEB OCOAICS 


CSBE 23 


(ARF C3ASC3 


TSC2 M4AC3 
CSCS 7B 
Mate COLACS 


a ma s 
C309 C388? 


cs C3CC C303C0 
CSC C30400 
C302 (30400 


EEA 


C3E4 CIBAC2 


CSE? T3OFRCZ 


CRER 9202 
C3EE CCea 
CAFO CFCS 
C3F2 Den 
C3F4 BACT 
(OE O9C! 
C3FR OAC 
C3FA 4000 
LL SFC 4000 
CAFE 4300 


CHP fa 
NZ TSTMS 
TNR E 
CALL  &BINT 
SMP STM? 


TSTMS: INX H 
T 


TSTMé. CALL  TISPYM 


MOV AE 
CALL BYTEA 
MP CRLF 


RoTY IMP cl 
Lor NF m% 
Pa. MP Co 
ORG PROM+3E4H 
1/fj VECTOR TREBLE 


; daa MONITOR RE-ENTRY ADDRESS eeeeaaee 
MP MNTRY 


} 


#44284 MONITOR STARTING ADDRESS #4004843 
JUMP INIT | AHEM 


VECTR: De a Bi i CONSOLE IN VECTOR 
Bh OR iCONSOLE OUT VECTOR 
it RDIX i PAPER TAPE READER VECTOR 
Td Lax iLINE PRINTER VECTOR 
Ti POX i PUNCH VECTOR 
Tw MNTRX =: MONITOR VECTOR 
Dad RI i DISK READ VECTOR 
Ts WRT i DISK WRITE VECTOR 
Di 40H i ASSEM/EDIT VECTOR: 
TW 40H i EXECUTIVE VECTOR 
DW 43H LUPBAT VECTOR 
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ASMB CALS 
BYTE COn? 


Race 0430 BYTCI C309 
EVied CSA BYTQL C3ZA 
BYTH? C32E 3 COTRL 0000 CLATA G61 
CECHE COUP CH 5 CHR C22F CI C003 
CY CAC CNTRL O00 CG £006 Ok CZ92 
CRLF C258 CRRDY Gini + CTREY 0680 DATAT O0CO 
TATA OGT1 DSPYH Cad FROS CGlS FOROS COSE 


Ril T2EL RIGH CASI HLT C338 TCNTR 0433 
INCDA C152 INCDE C1éD INIT Cosh TNITL C2A6 
TPASS C238 ISCTR C437 Isle C43 TTRK C436 


TUNTT C433 KBINT i373 Lek  Czbd LO = CG0e 
LGGP 265 LOOPY C2GA LOOPY COT LOX C3CF 
MEM CARE MEMi = C358 MEM? = C34F MNTR CO12 
MNTRY C2B4 NBL CORE NIQ | COFC GCNTR C430 
FILE C431 SCTR CASC MSIZE C453 GTRK C43B 
MINIT C432 PARAM C:2E8 PARMI CZEB PASS (430 
PASS2 C248 PASS? CZSC PASSY C039 PG COOF 
POY = C302 PROG COME FROM COGO ROIX C3CC 
RDRIN GOOF REDO CO RELL CGRS nELZ COC8 
REGS COGS RELY = COPS RESET (O34 RESTR CO7A 
RFLAG C203 RFLGY COZA RI C408 RILO Ciée 
R120 C133 AIS C136 Ris CIS RIS CUS 
RI6 1449 RIV CO33 ATX = CANO RETRY C630 
RSTY CGIE SCTCH C400 SEEK CIF SEEKV C027 


STACK C47F BTART C4iB TRL C25 TISZE C436 
TITRE C42F TST™ = C3g6 TSTML faa3 TSTMZ CSOF 
TSTMS C39B TSTM4 39 TSiMS CBE TSTMé C302 


TSTM7 C3Al UPDAT COS UFGTX C4iE VCTRS C400 
VECTR CSEA WRT 194 WAT! = Cia? WRT2 =CIBS 
WRTS CIDE WaT4 CIDE WRIN C211 WRINZ C216 
WAT CORE TUS CLE xuUsy (G24 BXUS  CiEF 
XXUSY CO24 


